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Hexahydroacridinediones 1,5-7 are oxidised to tetrahydroacridinediones 2,8-10 by active Mn02
in chloroform, Formylation of tetrahydroacridinediones, followed by Michael addition with MVK
and cyclisation furnishes the hydrobisbenzoacridines 18-20.
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The pharmacological properties such as antimal-
arial, carcinogenic, anticarcinogenic and antiamo-
ebic activities of benzoacridine derivatives have
stimulated the investigation on the synthesis of
such compounds 1• The number of fused ring alka-
loids having acridine skeleton has increased ra-
pidly in the last several years+'. Their biological
activity" - 6 has stimulated the pharmacological
evaluations". In continuation of our studies on the
synthesis of acridine derivatives, we herein report
a facile synthesis of hydrobeazoacridines.
In a typical experiment, 3,4,6,7,9,1O-hexahydro-
1,8(2H, 5H)-acridinedionelO 1 was dehydrogenat-
ed with 10% Pd/C in refluxing o-dichlorobenzene
(ODCB) and the products isolated after workup
were characterised as 3,4,5,6-tetrahydro-1,8 (2H,
7H)-acridinedione 2, 8-hydmxy-3,4-dihydro-
1(2H) acridinone 3 and 1,8-dihydroxyacridine 4.
The acridines 3 and 4 can also be obtained by
the brornination of 2 with NBS/CCl4 (with onel
two equivalents) followed by dehydrohalogenation
with 10% NaOH. Active MnOi1 brings about
aromatization of the hexahydroacridinediones effi-
ciently (Scheme I).
( 2,8-10)
The acridinedione 2 was formylated to yield 11
and the latter added to methyl vinyl ketone in the
presence of triethylamine to yield the adduct 15.
Treatment of 15 with 2% KOH furnished
4,4a,5,6,8,9,10,1l-octahydro-2,12(3H,9aH) bis-
benzo[1,2-a; l',2'-]]acridinedione 18. The acrid-
inediones 8-10 were likewise converted into the
2,7-di(hydroxymethylene) derivatives 12-14. The
Michael addition followed by cyclisation was suc-
cessful with compounds 12 and 13 (but not with
14) to yield 19 and 20, respectively (Scheme II).
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Compounds 18-20 were characterised by IR,
NMR and mass spectral data and elemental anal-
ysis. The 13C NMR assignments for 19 and 20
are furnished here along with for compounds 2-4,
based on off-resonance decoupled and DEPI
spectra.
Experimental Section
General. Melting points are uncorrected. IR
spectra were recorded on a Perkin-Elmer 258
spectrophotometer. 1H NMR spectra were re-
corded on Varian EM 390 (90 MHz), Varian-
Gemini 300 (300 MHz) and JEOL GSX 400
(400 MHz) spectrometers. 13C NMR were re-
corded on a JEOL GSX 400 (100 MHz) spec-
trometer and mass spectra on Shimatzu QP 1000
and Hewlett Packard 5985 GC/MS instruments.
Column chromatography was performed on silica
gel (100-200 mesh).
Dehydrogenation of acridinedione 1. The ac-
ridinedione 1 (2.17 g, 10 mmoles) was refluxed in
o-dichlorobenzene (5mL) with 200 mg of 10%
Pd/C for 4 hr. ODeB was distilled off under vac-
uum, the residue chromatographed over a column
of silica gel and eluted with CHCl3 to yield 2
(1.07 g), elution with 10% MeOH-CHCI3 fur-
nished 3 (0.53 g) followed by 4 (0.32 g).
3,4,5,6-Tetrahydro-l ,8(2H, 7H)-acridinedione
2: Yield 50%, m.p. 162-64° (LitY. m.p. 140-42°);
IR (KBr): 1690, 1590 cm-\ IH NMR (CDCl/
TMS): 6 2.20 (quin., 4H), 2.70 (t, 4H), 3.20 (t,
4H), and 8.80 (s, 1H); 13C NMR (CDCI3): 6 21.4
(t), 32.9 (t), 38.3 (t), 127.1 (s), 134.4 (d), 167.2 (s),
196.7 (s); MS (%):mlz 215 (M+; 100).
8-Hydroxy-3,4-dihydro-l (2H)-acridinone 3:
Yield 25%, m.p. 278-80°; IR(KBr): 1665, 1605
3
20
and 1565 em-I, IH NMR (CDCl3-DMSO-t4): 6
2.10-2.40 (m, 2H), 2.6.0-2.85 (m,2H), 3.05-3.35
(m,2H), 7.20-7.50 (m,3H), 8.25 (s, 1H), 9.20 (s,
1H); 13C NMR (DMSO-t4): 6 21.2 (t), 32.6(t),
38.4(t), 108.2(d), 118.2(s), 118.3(d), 124.0(s), 130.9
(d), 133.0(d), 149.8(s), 155.0(s), 161.9(s), 197.0(s);
MS (%): rn/z 213 (M+, 100), 185 (92), 156(46),
128(18), 116(5), 102(12) (Found: 'C, 73.Q6; H,
5.07; N, 6.32. C13Hl1N02 requires C, 73.22; H,
5.19; N, 6.56%).
J
1,8-Dihydroxyacridine (4): Yield 15%, m.p. >
300°; IR (KBf): 3500 (bs), 1600 and 1380 em -I;
IH NMR (DMSO-d6): 6 6.8-7.8 (m, 6H), 8.80 (s,
1H), 9.50 (bs, 2H); l3C NMR (100 MHz,DMSO-
d6): & 105.8, 118.5, 118.8, 127.2, 131.9, 149.2,
154.1; MS (%): mlz 211 (M+, 100), 194 (12), 185
(25), 171(12), 164(2), 154(52), 126(28) (Found:
C, 73.62; H, 4.15; N, 6.61. C13H9N02 requires C,
73.92; H, 4.29; N, 6.63%).
Diacetate: M.p. 168-70°; IR (KBf): 1730, 1575
em-I; IH NMR (CDCI3): 6 2.45 (s, 6H), 7.30-
8.25 (m, 6H), 8.85 (s, 1H) (Found: C, 69.06; H
4.29; N, 4.56. C17Hl3N04 requires C, 69.14; H,
4.43; N, 4.74%).
Aromatization of acridinediones 1,5-7: Gener-
al procedure. To a solution of acridinedione 1,5-
7 (10 mmoles) in CHCl3 (100 ml.), active Mn02
(50 mmoles) was added and the mixture stirred at
room temperature for 5-6hr. Mn02 was filtered
off and washed with CHCI3. The combined filtr-
ate was concentrated and the residue crystallised
from CHCI3-MeOH.
3,4,5,6-Tetrahydro-l,8(2H, 7 H)-acridinedione
2: Yield 90%; Hydrazone : yield 82%, m.p. >
300° (Found: C, 63.96; 11, 6.92; N, 28.51.
CI3H)7NS requires C, 64.17; H, 7.04; N, 28.78%);
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Phenylhydrazone: yield 72%, m.p. > 300", MS
(%); m/z 395 (M+, 100) (Found: C, 76.21; H,
6.18; N, 17.59. C2sH2SNs requires C, 75.92; H,
6.37; N, 17.70%); Oxime: yield 88%, m.p. >
300°, MS (%): m/z 245 (M+, 100) (Found : C,
63.39; H, 6.01; N, 16.92. C13HISN302requires C,
63.65; H, 6.16; N, 17.13%).
9-Methyl-3,4,5,6-tetrahydro-l,8(2H, 7H)-
acridinedione (8): Yield 89%, m.p. 112-14°;, IR
(KBr): 1670, 1600 cm-I, IH NMR (300 MHz,
CDCl3"):b 2.20 (quin, 4H), 2.6 (t, 4H), 2.90 (s,
3H), 3.10 (t, 4H); MS (%): m1z 229 (M+, 83), 201
(100), 173 (71), 145 (17) (Found: C, 73.30; H,
6.52; N, 6.00 CI4HISN02 requires C, 73.34; H,
6.59; N, 6.10%).
3, 3, 6, 6-Tetramethyl-J, 4, 5, 6-tetrahydro-
I, 8 (2H, 7H)-acridinedione 9: Yield 90%, m.p.
140-42° (lit.16• m.p. 146°); IR (KBr):" 1680, 1590
em -I; IH NMR (CDCI3); b 1.15 (s, 12H), 2.65 (s,
4H), 3.10 (s, 4H), 9.00 (s, 1H), MS (%): m1z 271
(M+, 41) 256 (36), 243 (7), 215 (100); Phenylhyd-
rqzone: yield 79%, m.p. 218°-20°; MS (%): m/z
451 (M+, 100) (Found: C, 77.02; H, 7.16; N,
15.36. C29H33NSrequires C, 77.12; H, 7.36; N,
15.50%); Oxime: yield 86%, m.p. > 300°; MS (%):
m/z 301 (M+' (100) (Found: C, 67.56; H, 7.51; N,
13.76. C17H23N302requires C, 67.74; H, 7.69; N,
13.94%).
3, 3, 6, 6, '9-Pentamethyl-3,4,5,6-tetrahy-
dro-L, 8 (2H,7H)-acridinedione 10 : Yield 90%,
m.p. 180-82°; IR (KBr): 1675, 1590, em -I, IH
NMR (300 MHz, CDCI3): b 1.05 (s, 12H), 2.55
(s, 4H), 2.90 (s, 3H), 3.0 (s, 4H); MS (%):m1z 280
(M+, 75), 270 (17), 257 (22), 242 (4), 229 (100)
(Found: C, 75.56; H, 8.02; N, 4.69. CIsH23N02
requires C, 75.76; H, 8.12; N, 4.90%).
2, 7-Di(hydroxymethylene)acridinediones 11-
14: General procedure. Ethyl formate (50
mmoles) was added with stirring to a suspension
of NaH (25 rnmoles) in dry benzene (50 mL). Af-
ter 0.5 hr at room temperature the mixture was
cooled in an ice-bath and a slow stream of dry N2
passed. A solution of acridinedione 2,5-7 (10
mmoles) in 25 mL of dry benzene was added
dropwise and the mixture stirred for 1 hr. Water
(100 mL) was added to the reaction mixture, and
the aqueous layer separated, cooled and acidified
with dil.HCl. The solid obtained was filtered and
dried. Partial characterization was carried out
since the product was found to be slowly decom-
posing during crystallization and hence used for
the next step without further purification.
2, 7-Di(hydroxymethylene-3, 4, 5, 6-tetrahy-
dro-L, 8(2H, 7H)-acridinedione 11: Yield 88%
m.p. 2io-12°; IR (KBr): 1680, 1630 em-I; IH
NMR (CDCI3): b 2.65-2.85 (m, 4H), 3.05-3.30
(m, 4H), 8.50 (s, 2H), 8.80 (s, 1H); MS (%): m1z
271 (M+, 100), 270 (51), 251 (20), 242 (80), 224
(9),215 (15),214 (29),196 (5),186 (11).
2, 7-Di(hydroxymethylene)-9-methyl-3, 4, 5,
6-tetrahydro-l, 8 (2H, 7H)-acridinedione 12:
Yield 89%, m.p. 164-66°; IR (KBr): 1680, 1620,
1560 em-I; IH NMR (300 MHz, CDCI3): b 2.50
(t, 4H), 2.90 (s, 3H), 3.05 (t, 4H), 7.90 (d, 2H);
MS (%): m1z 285 (M+, 100), 270 (10), 257 (55),
242 (46), 228 (20), 214 (11).
2~7-Dithydroxymethylene)- 3,3,6, 6-tetrameithyl·
3, 4, 5, 6-tetrahydro-l, 8 (211,\7 H)-acridine-
dione 13: Yield 86%, m.p. 186-'88°; IR (KBr):
1680, 1625 em-I; IH NMR (300 MHz, CDC13):
b 1.30 (s, 12H), 3.0 (s, 4H), 8.40 (d, 2H), 8.80 (s,
1H); MS (%): m/z 327 (M+, 11), 312 (51), 299
(11), 284(100), 256 (40), 238 (7), 204 (4) 174
(9).
2, 7-Di(hydroxymethylene)-3, 3, 6, 6, 9-pen-
tamethyl-3,4,5,6-tetrahydro-1 ,8(2R, 7H). acridine
dione i4: Yield 80%, m.p. 124-26°; IR
(KBr): 1680, 1620, 1595 em-I; IH NMR (300
MHz, CDCI3): b 1.10 (s, 6H), 1.20 (s, 6H), 2.90
(s, 3H), 2.95, 3.05 (2s, 4H), 7.90 (s, 2H); MS (%):
m1z 341 (M+, 1), 326 (4), 313 (16), 298 (100),
284 (5), 270 (44).
Michael addition of 11-13 to methyl vinyl ke-
tone:' General procedure. A mixture of di(hy-
droxymethylene)acridinedione (10 mmoles) and
dry methyl vinyl ketone (25 mmoles) under N2 at-
mosphere was cooled to O°C and treated with 5
drops of triethylamine. The reaction mixture was
cooled in ice-bath for 1 hr and allowed to stand
at room temperature for 3 days. The mixture was
taken up in CHCI3, washed with dil. NaHC03
and evaporated to dryness. The crude product
was used as such in the next step.
15 : Yield 72% (Viscous liquid); IR (CHCI3):
1730,1705, 1680cm-l.
16 : Yield 78% m.p. 156-58°; IR (KBr) : 1725,
1700,1675 em-I.
17 : Yield 78% m.p. 170-72°; IR (KBr) : 1725,
1705,1680 em-I.
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Cyclisation of the Michael adducts 15-17:
Generat procedure for 18-20. A solution of the
crude Michael adduct (10 mmoles) in 100 rnL of
MeOH and 100 rnL of water containing 4 g of
KOH was refluxed under N2 atmosphere for 8 hr.
The reaction mixture was cooled, diluted with wa-
ter and extracted with CHCI3. Removal of the sol-
vent yielded the respective product, which was
purified by chromatography through a column of
silica gel and eluting with CHCl3.
4, 4a, 5, 6, 8, 9, 10, 1l-Octahydro-2,
12(3H,9aH)-bisbenzo [1, 2-a;I',2'-j] acridinedi-
one 18: Yield 65%, m.p. 256-58°; IR (KBr) :
1650, 1590, 1570 cm-I; IH NMR (300 MHz,
CDCl3-DMSO-d6): b 1.70-3.20 (m, 18H), 6.70 (d,
2H), 8AO (s, 1H); MS (%): m/z 319 (M+, 88),
291 (100), 263 (32), 234 (6), 132 (14) (Found: C,
78.81; H, 6.42; N, 4.19. C21H21N02 requires C,
78.96; H, 6.62; N, 4.38%).
14-Methyl-4, 4a, 5, 6, 8, 9, 10, ll-octahydro-
2,12(3H, 9aH)-bisbenzo[1 ,2-a;I' ,2:-j]acridinedi-
one 19: Yield 62%, m.p. 240-42°; IR (KBr):
1655, 1575 cm-I; IH NMR; (400 MHz, CDCI3):
b 1.85-3.00 (m, 21H), 6.20 (d, 2H); l3C NMR
(CDCI3): b 20.8, 27.9, 29.4, 31.5, 35.3, 36.8,
128.8, 130.3, 141.7, 157.2, 159.3, 198.8; MS (%):
m/z 333 (M+, 100), 305 (48), 290 (8), 277 (42),
262 (15). (Found: C, 79.11; H, 6.81; N, 4.12.
C22H23N02 requires C, 79.25; H, 6.95; N,
4.20%).
5, 5, 9, 9-Tetramethyl-4, 4a, 5, 6, 8, 9, 10,
1l-octahydro-2, 12 (3H, 9aH)-bisbenzo[l, 2-a;l,
2'-j]acridinedione 20. Yield 68%, m.p. 276-78°;
IR (KBr): 1665, 1590, 1570 cm-I; I,H NMR (300
MHz, CDCI3): b 0.80 and 1.20 (2s, 12H), 1.80-
2.70 (m, 14H), 6.80 (d, 2H), 8.50 (s, 1H); l3C
NMR (CDCI3): b 19.9, 22.7, 28.4, 33.9, 37.1,
46.0, 48.9, 122.8, 125.3, 128.1, 154.5, 159.6,
199.0; MS: m/z (%) = 375 (M+, 100), 360 (35),
347 (2), 345 (10), 319 (11), 318 (14), 304 (15)
(Found: C, 79.66; H, 7.59; N, 3.56. C2sH29N02
requires C, 79.96; H, 7.78; N, 3.72%).
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